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(tube domain) , ( )
. 1960 Piatetski-Shapiro ( 1
$\sim 3$ ) (
$\zeta$ ” , .
1) 2 .




, 2 . $U,$ $V$
$n$ , $m$ : $U\simeq R^{n},$ $V\simeq C^{m}$ . $V$
$I$ $2m$ . $V(C)=V\otimes_{R}C$
$V\pm=\{v\in V(C)|Iv=\pm iv\}$
$V(C)=V_{+}\oplus V_{-}$ , $\overline{V}_{+}=V_{-}$ , (V, $I$ ) $\simeq\ovalbox{\tt\small REJECT}$
843 1993 136-149
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. $C$ $U$ ( $0$ ) (open convex
cone ) “ ” , $\overline{C}\cap(-\overline{C})=\{0\}$ , . $A$ :
$V\cross Varrow U$ ‘ - positive” ,
(1) $\{\begin{array}{l}A(v,Iv^{/})|fv,v^{/}\in V|_{\llcorner}^{\vee}\ovalbox{\tt\small REJECT} LT\lambda\backslash lf\prime 7\backslash A(v,Iv)\in\overline{C},\delta\backslash \cdot oA(v,Iv)=0\Leftrightarrow v=0\end{array}$
, . $(U, V, C, A, I)$ ( 2 )
, $U(C)\cross V+\simeq C^{n+m}$
(2) $\prime D=\{(u, w)\in U(C)\cross V_{+}|{\rm Im} u-\frac{1}{2i}A(w,\overline{w})\in C\}$
.
$V=\{0\}$ , $\prime D=U+iC$ ( $=$ 1 )
. 2 , $V\neq\{0\}$ .
( ) ,
Kaup-Matsushima-Ochiai, (1970-72) ,
(i) , (ii) , (iii)
([S4] , Ch.V ). (i) , (ii) , (iii)
. (i), (ii)
(quasi-symmetric domain) .
, (i), (ii) $I$ , $(U, V, C, A)$
. $(U, V, C, A)$ , (1)
$I$ $S$ $D$ “ ” . $S$
([S3]).
$\mathcal{F}$ ( 3
) , $\mathcal{F}$ $\mathcal{D}$
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, $S$ $\mathcal{F}$ . , “ ” (standard)
. ( )
.
15 (1970 ) ,
revive .
1. Q- .
2. $\mathcal{D}$ , ( 1 )
. $C$
$0$
Hirzebruch (1974) ( $=$ Atiyah-Donnelly-Singer, M\"uller (1983,
84)) , (1991 ) , (
) ([SO1], [O1], [I1]). ( 2
) ,
.
1 , 2 .
1. $(U, V, A)$ Heisenberg $\tilde{V}$
. $\tilde{V}$ ( ) $U\cross V$
$(u, v) \cdot(u’, v’)=(u+u’-\frac{1}{2}A(v, v’),$ $v+v’$)
.
(3) $1arrow Uarrow\tilde{V}arrow Varrow 1$
. (1) $(C, I)$ , $U$ $\tilde{V}$ .
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(4) $\{\begin{array}{l}G_{1}=Aut(U,C)=\{g_{1}\in GL(U)|g_{1}C=C\}G=\{(g_{1},g_{2})\in G_{1}\cross GL(V)|g_{1}oA=Ao(g_{2}\cross g_{2})\}G_{2}=Sp(V,A)=\{g_{2}\in GL(V)|(1,g_{2})\in G\}\end{array}$
.
(5) $1arrow G_{2}arrow Garrow^{\rho_{1}}G_{1}$
. $G\subset Aut\tilde{V}$ ,
$G\cdot\tilde{V}$ .
$G_{2}$ reductive , $I\in G_{2}$ , $g_{2}rightarrow I^{-1}g_{2}I$
$G_{2}$ $C$ artan involution .
$G_{2I}=G_{2}\cap GL(V, I)$
$G_{2}$ , $G_{2}$ $G_{2}/G_{2I}$
(6) $S=S(V, A, C)=$ {$I’|V$ (1) }
. $S$ $\mathcal{D}$ (deformation space) ,
([S3]).
$\tilde{V}$ ,
$\tilde{V}(C)=V+\cdot U(C)\cdot V_{-}$ ( ),
$\tilde{V}\cap V_{+}\cdot V(C)=U$
, $\tilde{V}$ $V_{+}\cross V(C)$ ( )
, $\mathcal{D}$ ([S4], pp.119-121).
$G_{I}=\{(g_{1}, g_{2})\in G|g_{2}\in GL(V, I)\}$
140
, $G_{I}$ $\prime D$ ,
$\tilde{V}$ compatible
. $G_{I}\cdot\tilde{V}$ $\prime p$ . $\prime D$ Aff $\mathcal{D}$
, Aff $\prime D=G_{I}\cdot\tilde{V}$ .
2. . $\prime D$ (i), $(\ddot{u})$
(quasi-symmetric) .
(i) $C$ (self-dual) .
“ ” $G_{1}$ $C$ . $U$ (
) $<>$
$C^{*}=\{u\in U|<u,$ $u’>>0$ for $aUu’\in\overline{C}-\{0\}\}$
, $c*$ . $C=C^{*}$ ,
$C$ .
(i) ${}^{t}G_{1}=G_{1}$ , $G_{1}$ reductive “ ” (
) ; $G_{1}$ ( ) $G_{1}^{o}$ ( $R$
) .
(ii) (5) $\rho_{1}$ ( ) “ ” ; $\rho_{1}(G^{o})=G_{1}^{O}$
.
(i), (ii) $G$ ( ) “ ” . $(G/G_{2})^{o}\simeq G_{1}^{o}$ ,
$G_{1},$ $G_{2}$ reductive , $G$ reductive . $G$
“ ” $G_{1}’$
(7) $G^{o}=G_{1}’\cdot G_{2}^{o}$ , $G_{1}’\cap G_{2}=(finite)$
( ) . $\rho_{1}|G_{1}’$ : $G_{1}’arrow G_{1}$ isogeny
( ) . $G,$ $G_{1},$ $G_{1}’,$ $G_{2}$ $g,$ $g_{1},$ $g_{1}’,$ $g_{2}$
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$g=g_{1}’\oplus g_{2}$ , $g_{1}’\simeq g_{1}$ ,
(8)
$g_{1}’=\{(x, \beta(x))|x\in g_{1}\}$
. $\beta$ $g_{1}$ $V$ . $I\in G_{2}^{o}$ , (7)
$[G_{1}’, I]=0$ , $\beta(g_{1})Cg1(V, I)$ .
(i) $<>$ , $x\in EndU$
$t_{X}$ . $x-t_{X}$ $g_{1}$ Cartan involution ;
$g_{1}$ Cartan $g_{1}=k_{1}\oplus p_{1}$ . $e\in C$
,
(9) $k_{1}=\{x\in g_{1}|xe=0\}$
( ). $p_{1}\simeq g_{1}/k_{1}\simeq$
$U$ ( ) . $u\in U$ $p_{1}$ $T_{u}$ .
$T_{u}$
(10) $T_{u}\in g_{1}$ , ${}^{t}T_{u}=T_{u}$ , $T_{u}e=u$
; $T_{e}=1_{U}$ . ( : $U$ $uou’=T_{u}u’$
, $U$ formally real Jordan
. [S4], Ch.I, \S 8 $.$ )
3. Admissible triples. $<>$ $e$ , ,
1 1 .
(11) $a(v, v’)=<e,$ $A(v, v’)>$
. $a$ $V$ , $a(v, Iv’)$ ,
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. ( $(a,$ $I)$ $V$ ‘ ” .)
$h(v, v’)=a(v, Iv’)+ia(v, v’)$
, $h$ $V$ . $h$ $*$
. End $(V, I)$ ( ) Her $(V, a, I)$
.
$u\in U$
(12) $<u,$ $A(v, v’)>=a(v, \varphi(u)v’)$
$\varphi(u)\in$ End $V$ . , $\varphi$
$\varphi$ : $Uarrow Her(V, a, I)$ , $\varphi(e)=1_{V}$
.
$\{(x, \beta(x)|x\in g_{1}\}$ $G$ “ ” $G_{1}’$
,
(13) $\{\begin{array}{l}\varphi(xu)=\beta(x)\varphi(u)+\varphi(u)\beta(x)^{*}\beta(tx)=\beta(x)^{*}(x\in g_{1},u\in U)\end{array}$
. (10)
(14) $\varphi(u)=2\beta(T_{u})$ , $\beta(1_{U})=\frac{1}{2}1_{V}$
. (13) 1 $\beta$ $\varphi$ equivariant
. (13) $(\beta, \varphi)$ equivariant . (14)
$\beta$
$\varphi$ . Equivariant $(\beta, \varphi)$
. $\mathcal{D}$
([S1], [S2], [S4], Ch.V, \S 5 ).
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$e\in C$ , $V$ $a$ , $\beta$ : $g_{1}arrow g1(V, I)$
triple $(e, a, \beta)$ , (13) $\varphi$ : $Uarrow Her(V, a, I),$ $\varphi(e)=1_{V}$
, admissible triple ( $I$
.) $A$ ( $e\in C$ ) admissible triple
$(e, a, \beta)$ , admissible triple $(e, a, \beta)$
$A$ . $A$ $(e, a, \beta)$ 1 1
. $D$ $(U, V, C, A)$ $(U, V, C, e, a, \beta)$
. , $S$
(15) $S=S(V, a, \beta)=$ {$I|(a,$ $I)$ $V$ , $[\beta(g_{1}),$ $I]=0$}
.
4. Q- . $\mathcal{D}$ Q- $U,$ $V$ Q-
$(C, A)$ $Q$ $I\in S$ ( ) ‘ ”
. 3 .
1) $(U, C)$ Q- . $(U, g_{1})$ Q- .
2) $(V, \beta)$ $Q$ . ( [S1]
.)
3) $(e, a)/Q$ .
4) $S$ “ ” $I$ ( [S5] ).
$\prime D$ “ ” .
$(U, C)$
$(16a)$ $U= \bigoplus_{i=1}^{\ell}U^{(i)}$ , $C= \prod C^{(i)}$ , $C^{(i)}\subset U^{(i)}$
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,
$(16b)$ $g_{1}=\bigoplus_{l=1}^{t}g_{1}^{(i)}$ , $g_{1}^{(i)}=\{1_{U(i)}\}_{R}\oplus g_{1}^{(i)s}$ ,
$g_{1}^{(i)s}$ , $=\{0\}$ .
$(16c)$ $\{\begin{array}{l}V=\bigoplus_{i=1}^{t}V^{(i)},\beta=\oplus\beta^{(i)}I=\Sigma I^{(i)}e=\Sigma e^{(\cdot)},a=\Sigma a^{(\cdot)}\beta^{(i)}.g_{1^{\dot{t}}}^{()}arrow gl(V^{(i)},I^{(i)})\end{array}$
. $R$ $(U, C)$ , $Q$
Q- . , $(U, C)$ $Q$ (i.e. $(U, g_{1})$
$Q$ ) Q- , $(U^{(1)}, g_{1}^{(1)})$ $\ell$
$F$
$U=R_{F/Q}(U^{(1)})$ , $g_{1}=R_{F/Q}(g_{1}^{(1)})$
( $R_{F/Q}$ We ) . $(U, C)$ Q-
$(U^{(1)}, C^{(1)})$ F- . , $(V, \beta)$ $Q$
, $(V^{(1)}, \beta^{(1)})$ $F$ , $(V, \beta)=R_{F/Q}(V^{(1)}, \beta^{(1)})$
.
: $(III_{m_{1};m_{2}})$ . R- . $m_{1},$ $m_{2}$
,
$n= \frac{1}{2}m_{1}(m_{1}+1)$ , $m=2m_{1}m_{2}$ ,
$U=Sym_{m_{1}}(R)$ , $C=p_{m_{1}}(R)$ , $V=R^{2m_{1}m_{2}}$
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. $V_{1}\simeq R^{m_{1}},$ $V_{2}\simeq R^{2m_{2}}$
$U=S(V_{1}\otimes V_{1})$ (2 ),
(17)
$V=V_{1}\otimes V_{2}$
( $S$ ). $g_{1}=g1(V_{1})\simeq gl_{m_{1}}(R)$ $U$ ,
$g_{1}=$ Lie $Aut(U, C)$ . , $g_{1}$ $\beta_{1}$ , $\beta$ :
$g_{1}arrow g1(V)$ $\beta=\beta_{1}\otimes 1$ , 3
.
([S1]).
$e\in C\subset U=S(V_{1}\otimes V_{1})\subset Hom(V_{1^{*}}, V_{1})$ ,
$e$
$e^{-1}\in C^{*}\subset U^{*}=Sym(V_{1})\subset Hom(V_{1}, V_{1}^{*})$
. $a$ $I$ , $\beta(k_{1})=\beta_{1}(k_{1})\otimes 1$
$a=e^{-1}\otimes a_{2}$ , $I=1\otimes I_{2}$
, $(a_{2}, I_{2})$ $V_{2}$ .
(18) $G_{2}\simeq Sp(V_{2}, a_{2})$ , $S\simeq S(V_{2}, a_{2})$ (Siegel )
. admissible triple $(e, a, \beta)$ $A$ : $VxVarrow U$
(19) $A(v_{1}\otimes v_{2}, v_{1}’\otimes v_{2}’)=S(v_{1}\otimes v_{1}’)\cdot a_{2}(v_{2}, v_{2}’)$
.
, $Q$ $V_{1},$ $V_{2}$ ,
$U,$ $g_{1},$ $V$ Q- $\beta$ $Q$ .
$e\in C,$ $a_{2}$ Q- , $A$ $Q$
. [S5] $I_{2}\in S(V_{2}, a_{2})$ , $(U, V, C, A, I)/Q$
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. $F$ , $V_{1},$ $V_{2},$ $e,$ $a_{2}$ $F$
, $(U, V, C, A, I)/F$ . Weil
$R_{F/Q}$ $Q$ , $(III_{m_{1};m_{2}})^{\ell}$ Q- Q- .
, $Q$ .
1. $(III_{m_{1};0})$ $(III_{m_{1}})$ , $(III_{m\text{ };m_{2}})$
$(m_{2}>0)$ $(III_{1;m_{2}})\simeq(I_{m_{2}+1,1})$ .
2. $I$ $S$ ‘ ” , $g_{2}$ Cartan involution $yarrow I^{-1}yI$
$Q$ . $I$ $Q$ .
$S$ , .
$\prime D$ Q- !([S5] )
$C\simeq p_{m_{1}}(D_{1}),$ $D_{1}=R,$ $H,$ $C$ ,
, $C$ $D$ . $F$
, positive involution $Q$ ( , $F$
, CM- $Z/F$
, $Z$ 2 involution )
. Q- Q-
([S6]).
$C$ 2 ( ) ,
$\beta_{1}$ , Clifford $D$ ,Q-
.
5. 2 . $D$ Q- , $\tilde{V},$ $G$
. $\tilde{L}$ $\tilde{V}$ , $M=\tilde{L}\cap U$ ,
$L=\tilde{L}+U/U$ . $M,$ $L$ $U,$ $V$ lattice ,
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(20) $1arrow Marrow\tilde{L}arrow Larrow 1$
. $\tilde{V}/\tilde{L}$ . ( $\tilde{L}$ $M,$ $L$ 2 $L arrow\frac{1}{2}M/M$
.)
$G_{I}$ $\Gamma$ , $\Gamma_{2}=\Gamma\cap G_{2},$ $\Gamma_{1}=\Gamma G_{2}/G_{2}$ , $\Gamma_{2},$ $\Gamma_{1}$
$G_{2I},$ $G_{1}$
$1arrow\Gamma_{2}arrow\Gammaarrow\Gamma_{1}arrow 1$
. $\Gamma_{2}$ . $\Gamma$ $\Gamma\cdot\tilde{L}=\tilde{L}$ , torsi$0$n-free
. $\Gamma_{2}=\{1\},$ $\Gamma\simeq\Gamma_{1}$ .
$\Gamma,\tilde{L}$ , $\tilde{\Gamma}=\Gamma\cdot\tilde{L}$ $G_{I}\cdot\tilde{V}=AffD$
, $D$ properly discontinuous free . $\tilde{\Gamma}\backslash D$
.
$G_{1}$ Q-rank $=1$ , $\Gamma_{1}\backslash C/R_{+}^{x}$ , $\tilde{\Gamma}\backslash \mathcal{D}$
$p$ ( ) .
(21) $X=\tilde{\Gamma}\backslash \mathcal{D}\cup\{p\}$
, $X$ $p$ normal analytic space . $p$
2 .
Mumford toroidal embeddings
(22) $\overline{X}=\tilde{\Gamma}\backslash D$ $\cup D_{i}$
$i$
. $D_{i}$ $V/L$ toric bundle
. $D_{i}$ $\overline{X}$ 2 $\delta$; .
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$X$ Todd $p$
(23) $\chi_{\infty}(\tilde{\Gamma}\backslash D, p)=(\prod_{i}\frac{\delta_{i}}{1-e^{-\delta}})_{n+m}[X]$
. desingularization (22)
.
$G_{1}$ R-rank $=r$ , $U$
$N(e)=1$ , $N(g_{1}u)=(\det g_{1})^{\frac{r}{n}}N(u)$ $(g_{1}\in G_{1}^{o}, u\in U)$
. $N(u)$ $U$ $r$ .
$C$ $\Gamma_{1}\cdot M$
(24)
$Z(C, \Gamma_{1}\cdot M;s)=\sum_{x:\Gamma_{1}\backslash C\cap M}N(x)^{-s}$
. Sato-Shintani
([SO1] ). ,
. ( , -
.)
, .
(25) $Z(C,{}^{t}\Gamma_{1}\cdot M^{*};$ $- \frac{m}{r})=c\frac{\chi_{\infty}(\tilde{\Gamma}\backslash \mathcal{D},p)}{vo1(V/L)}$ .
$M^{*}$ $M$ , $vol(V/L)$ $V/L$ $a$
(i.e. $a$ $L$ Pfaffian) . $c$ $\Gamma_{1}\cdot M$ (
$\pm 1)$ .
$V=0$ , $\mathcal{D}$ , (25) [I1]
( ) .
“Hirzebruch ( A.-D.-S., $M$ )
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([SO1], [O1]) . $V\neq 0$ $(III_{1;m_{2}})\simeq(I_{m_{2}+1,1}),$ $F=Q$ ,
$m_{1}=n=r=1$ , (25) $c=1$
. $F$
$[O2]$ ( ) . ,
, .
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